Simulations of urban transportation systems
Simulations of urban transportation systems are computeraided modeling techniques for citywide transportation planning, design and operations. Due to the ability of studying models and experimental tests which are complicated for numerical treatments, simulation-based analysis and evaluations have been widely utilized by researchers and professionals in the transportation community for decades of years. The application of simulations in transportation planning is usually focused on macro scopes, such as urban transportation infrastructure developments, land use and so on. Simulation models of transportation design and operations are, however, more microscopic and mainly address problems related to particular corridors, lane types, signal timing, etc., with the aim of improving local system efficiency and effectiveness.
With decades of advancement, simulation in urban transportation systems has obtained considerable progress and also encountered large numbers of problems. This special issue is devoted to present the very best research results, application investigations, problem solutions and new challenges facing the area of urban transportation simulation, leading researchers and practitioners throughout the globe together to facilitate sharing of knowledge and collaborative research. A broad range of topics are discussed, especially in the following areas: impact of bus lanes and bus rapid transit on mode choice and transportation system performance, impact of carpooling and congestion pricing on urban transportation systems, motorist willingness to pay for toll roads/hot lanes, routing of travelers in a dynamic traffic simulation; strategies for urban traffic control, urban transportation management, technical and organizations planning of urban transportation systems, and distribution and location of urban transportation infrastructure.
In the paper entitled ''Fitness-scaling adaptive genetic algorithm with local search for solving the multiple depot vehicle routing problem,'' Wang et al. coped with the multi-depot vehicle routing problem, which is a wellknown non-deterministic polynomial-time hard combinatorial optimization problem. The authors proposed a fitness-scaling adaptive genetic algorithm with local search (abbreviated as FISAGALS) to solve the problem. Then 33 benchmark problems were used to test the proposed method, and results showed the performance of the FISAGALS was superior to the ones of standard genetic algorithm, simulated annealing, Tabu search, and particle swarm optimization in terms of success instances and computation time.
In the paper entitled ''Express bus fare optimization based on passenger choice behavior,'' Yao et al. built a bi-level model to optimize the bus fare. The upper level optimized the bus fare by passenger flow and the travel time of passengers. The lower level was an agent-based simulation model. In the lower-level model, passenger flow was simulated based on the passenger choice behavior. The tabu search algorithm was used to solve the bilevel model. Express Bus 933 and Common Bus 405 in Dalian, China were used to verify the bi-level model. The result proved that the bi-level model was reliable.
In the paper entitled ''Simulation-optimization model for one-way traffic reconfiguration,'' Peng et al. optimized the one-way traffic reconfiguration by a bi-level model. In the upper level, a scheme of one-way traffic reconfiguration was formed. The lower level did the equilibrium traffic assignment based on the scheme of the upper level. The shuffled complex evolution algorithm (SCE-UA) and VisSim simulation were applied for the upper and lower models, respectively. A numerical test based on Dalian Harbour Plaza was employed to validate the proposed model. Compared with the current scheme, the one-way traffic reconfiguration optimization could effectively improve the efficiency of the traffic network and reduce the total travel time of passage.
In the paper entitled ''Multi-objective path finding in stochastic networks using a biogeography-based optimization method,'' Wang et al. handled the multi-objective path finding problem in a more efficient way. The authors proposed a model that can cope with both deterministic and random variables. In addition, they compared five intelligence-optimization algorithms: the genetic algorithm, artificial bee colony, ant colony optimization, biogeography-based optimization (BBO), and particle swarm optimization. After a 100-run comparison, they found the BBO gave better performance than the other four algorithms with regard to success rate.
In the paper entitled ''Modeling the typical driving pattern in target trajectory decision for vehicle traversing the roads with complex shape,'' Xu et al. proposed a trajectory decision model that was suitable for complicated mountain roads and racing circuits. A computational strategy of ''point selection in a preview cross-section,'' and four objective functions were established. A rolling-horizon algorithm was also proposed for trajectory decision simulation. The results showed that the proposed trajectory decision model, with the existing trajectory-following model, could be combined into a better direction control model consisting of ''preview-decision-following.''
